Palabras Clave: aprendizaje, escalas jerárquicas, incertidumbre ecológica, social y política, manejo adaptativo, objetivos y acciones de manejo
preguntas a representativos de un conjunto diverso de 11 alianzas de conservación de amplio alcance en 29 países sobre el lanzamiento y mantenimiento de la alianza para la conservación de amplio alcance, especificando los objetivos del manejo y la implementación y el aprendizaje. Las alianzas invirtieron más fondos en implementar acciones de conservación que en cualquier otro aspecto de la conservación, y el contexto del programa (extensión geográfica, E.U. vs otros países, país desarrollado vs país sub-desarrollado) pareció afectar sustancialmente el acercamiento del programa. A pesar deléxito temprano de estas organizaciones y los beneficios de la conservación de amplio alcance, los retos específicos relacionados a las incertidumbres en la ampliación de la información y a la coordinación frente a diversas estructuras de gobierno aliadas, objetivos conflictivos y vastas incertidumbres con respecto a dinámicas de sistemas futuros dificultaron eléxito a largo plazo como se demostró por las organizaciones focales. Involucrar a las partes interesadas, desarrollar medidas de conservación e implementar el manejo adaptativo fueron retos dominantes. Para informar a las investigaciones futuras sobre la conservación de amplio alcance, consideramos varios retos cuando desarrollamos preguntas detalladas, como cuáles cualidades de las alianzas de amplio alcance aseguran que complementen, integren y fortifiquen, en lugar de remplazar, esfuerzos locales de conservación y cuáles procesos de manejo adaptativo rinden estrategias de conservación accionables que respondan explícitamente por las dinámicas e incertidumbres con respecto a una multi-escala de gobernabilidad, condiciones ambientales y conocimiento del sistema.
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Introduction
Land managers and conservation practitioners increasingly realize that fine-scaled ecological processes are influenced by surrounding landscapes and that local-scale conservation actions can influence broader scale processes. This realization prompted some organizations to form partnerships and integrate conservation across large areas (Pressey & Bottrill 2009; Jacobson & Robertson 2012) . Scale considerations are recognized in ecological theory (Wiens 1989 ) and conservation biology (Peterson et al. 1998) . Addressing widespread, farreaching stressors such as desertification, land-use change, climate change, invasive species, and airborne contaminants requires a broad-extent perspective and spatially coordinated conservation (Lee & Jetz 2008; Worboys et al. 2010) . Many ecosystems and related services (e.g., diverse genetic resources, healthy pollinator communities, carbon sequestration) are best characterized and conserved by managing and monitoring across broad areas that cross ecological and jurisdictional boundaries (Lopez-Hoffman et al. 2010) . A broad focus may help maintain ecosystem services in the face of broad-extent system change. Effective conservation with limited resources and complex conservation problems requires cost sharing, leveraging grant funds, and collaborative multidisciplinary application of science-based solutions across jurisdictions, agencies, and ecosystems (Lauber et al. 2011) . Uncoordinated efforts, by contrast, are often inefficient (but see Bode et al. 2011) .
Cross-scale dynamics, phenotypic plasticity, and context-dependence of ecological responses to environmental processes and conservation actions complicate land management and conservation delivery across broad extents. Furthermore, the identity and strength of ecological drivers and stressors can differ markedly across landscapes, topographic and climatic gradients, and species' life histories; such differences can undermine the broad applicability of conservation indicators (Lindenmayer et al. 2000; Carroll et al. 2010) . One conservation approach that addresses these complexities focuses on planning, analysis, action, and learning at scales that span jurisdictions, species ranges, and ecosystems (Worboys et al. 2010) . Other than for migratory-animal conservation, broad-extent approaches have only recently been adopted because of numerous ecological, social, and political difficulties. We focused on geographical extensiveness of programs but acknowledge that broad-extent conservation almost necessarily also involves a coarserresolution focus.
Broad-extent conservation programs often generate research and monitoring data that enable extensive domains of inference for managing resources at scales typically finer than that at which most drivers of such resources operate. When studies have comparable designs and methods, their results can be combined (e.g., via meta-analyses) to increase sample size, statistical power, and ability to detect ecological changes relevant to conservation. Operating broadly also allows for better discrimination of coarse-resolution patterns from local differences and ultimately leads to improved understanding of systems and enhanced likelihood of conservation success (Hein et al. 2006) . Effectively implemented broad-extent approaches can enable improved coordination among partners and stakeholder engagement and enhance detection and identification of cross-scale dynamics, synergistic interactions, and ecological thresholds (Peterson et al. 1998; Beever & Woodward 2011) , which are critical for informing robust, adaptive decision making.
Implementing broad-extent conservation also requires collaboration among diverse stakeholders with sometimes opposing interests and divergent mandates and authorities (Lauber et al. 2011; Susskind et al. 2012 ). This requires compromises, which can narrow what a broadextent conservation partnership can achieve. However, the spatial and temporal robustness of implemented conservation may increase with a broad-extent approach. The challenge then involves integrating coarse-resolution or common objectives with individual-stakeholder objectives. Regardless of the degree to which associated conservation programs are nested, broad-extent partnerships (henceforth partnerships) must also persist amidst dynamic and uncertain budgets and ecosystem drivers and dynamism and uncertainty within and among governments and conservation organizations. This social and ecological complexity presents opportunities and challenges for conservation science and practice.
Responding to both ecosystem and social and political uncertainty is a crucial prerequisite for successful conservation (Lee 1993; Grumbine 1994) . Within this context, broad-extent conservation involves conceiving, selecting, and delivering on-the-ground actions that can be adapted toward achieving conservation objectives (Holling 1978; Hansen et al. 2010 ). Establishing and maintaining a partnership, identifying shared objectives, and coordinating and implementing actions toward these objectives across ecological and jurisdictional scales constitute substantial challenges (Polasky et al. 2005 ). Two general questions, then, are which steps are most challenging in developing and implementing broad-extent conservation and which steps have been most critical for success among established partnerships?
Collaborative conservation of ecosystems has primarily focused on watershed or finer scales (e.g., Grumbine 1994; Salafsky et al. 2002) . Less is known about advancing broad-extent partnerships that aim to conserve multiple taxa or whole ecosystems across multiple watersheds and jurisdictions while considering social constraints and concerns. Some work has focused on institutional arrangements for broad-extent conservation (Worboys et al. 2010; Robinson et al. 2011 ), but it gives little attention to adaptive management across broad extents. Successful broad-extent partnerships may benefit from lessons learned by existing programs around the world. These lessons may be especially timely in the United States, where Landscape Conservation Cooperatives are being developed as a continental network of partnerships for broad-extent conservation (Jacobson & Robertson 2012) .
By exploring roadblocks to and benefits of these partnerships, we aimed to identify interdisciplinary research needs for overcoming the multifaceted challenges of broad-extent conservation. Therefore, we gathered information from representatives of a diverse set of existing broad-extent conservation partnerships worldwide; summarized the challenges and successes of these partnerships; and devised research questions to further examine the ways in which broad-extent conservation partnerships can be successful. Rather than constructing social-science theory about achieving conservation at this scale, we sought to examine a set of existing approaches and practices that may help future researchers develop such theories for successful operation of broadextent conservation partnerships. Our approach differs from previous approaches because we considered the entire cycle of broad-extent conservation-conception, planning, implementation, and evaluation-and explored the scientific, administrative, political, ecological, logistical, and fiscal challenges and benefits of broad-extent conservation.
Methods
We developed several a priori criteria, based on our own experience, to select broad-extent conservation partnerships for examination. Partnerships had to: span jurisdictional, political, and watershed boundaries (Fig. 1) ; address conservation of multiple species or whole ecosystems; explicitly consider human benefits as part of the conservation program and reflect principles of ecosystem management; have focal areas or ecosystems encompassing common dynamics as a result of shared resources, drivers, and broad-ranging phenomena, thus excluding projects at scales above that of an individual continent; and have ties to land-management decisions, conservation practitioners, or both. Of nearly 40 candidate programs we identified through internet and literature searches and conversations with colleagues worldwide, we contacted over 20 programs that fit these criteria; 11 programs responded (Table 1) . From each partnership, we asked each organization to select individuals who could speak both to the overarching mission and to the on-the-ground management actions and learning processes of their organization. When the partnership was represented by one individual (8 of 11 cases), it was a staff member in a leadership or upper-administrative role. For the 3 multiple-respondent teams (2-5 individuals per partnership that responded; e.g., Fig. 2 ), spatial and jurisdictional (i.e., agency and national) representation typically occurred. In these instances, responses were based on consistency among respondents. For logistical reasons, we allowed participants to respond orally or in writing rather than requiring real-time interviews. We sent the questionnaire to identified individuals at least one week in advance of an interview to prepare them and allowed for the option of providing written responses. Interviews were conducted over the telephone between an author and the partnership representative(s) ( subsequent email communications. If no written responses were provided, the author elicited responses verbally and clarified uncertainties through follow-up email.
Our measurement instrument contained 17 questions (Supporting Information) that, based on our experiences working with conservation practitioners, we saw as pertinent to addressing our overarching question: What are the challenges and successes of broad-extent conservation partnerships? We organized questions under 6 sections reflecting major tasks of broad-extent conservation: launching and maintaining the partnership; developing ultimate management objectives; identifying management actions; deciding which actions to take toward accomplishing the ultimate objectives; implementing actions; and learning, adaptive management, and filling information gaps. These sections were followed by 2 summary questions that integrated these 6 components of broad-extent conservation. Of the 17 questions, 15 offered non-mutually exclusive multiple-choice options that encompassed our experience of broad-extent conservation contexts and practices while allowing openended responses where appropriate. By offering respondents opportunities to elucidate their choice verbally, we expected this would compensate for biases potentially induced by us specifying options (Krosnick 1999) and allow us to compare responses by summarizing which options were chosen. We pilot-tested the questionnaire with colleagues who hold similar broad-extent practitioner roles.
Because most questions allowed respondents to select more than one choice, we analyzed the data by counting the number of partnerships (of 11; Table 1 ) that selected each possible answer. Although we recognize that quantitatively analyzing responses from this small sample cannot allow generalization beyond our sample, we explored commonalities and differences among these partnerships to inform more-extensive studies. One question asked respondents to rank multiple responses (regarding which factors were most important for successful implementation of management actions), and another question required respondents to indicate the amount invested in each aspect of their program. We also utilized the narrative responses to generate further insights into successes and challenges.
Results
We gathered data from 11 partnerships, spanning 29 nations on 3 continents (Fig. 1) , that work on broadextent conservation. The geographic extent of each program ranged from ß10,000 km 2 to an entire continent ( Budget allocations varied considerably. There was an inverse relationship between areal extent and funding and costs. The mean budget was $0.2 million for programs with the largest areal extents, $2.8 million for the 3 medium-sized programs, and $5.2 million for the 6 smallest programs.
Launching and Maintaining the Partnership
Engaging partners was a commonly reported challenge (Supporting Information). Likewise, communication and outreach between the partnership and stakeholders were identified as challenges (Supporting Information [Qs7, 8, 9, 11] ). Many narrative responses about challenges centered on difficulties with maintaining broad-extent partnerships, such as staff turnover or trust and communication among organizations (Supporting Information). Funding was a commonly reported limitation to setting conservation objectives for the partnership and for filling information needs (Fig. 3 & Supporting Information [Q15] ). Developing institutional frameworks at the partnership level and incorporating science into management plans were less-challenging areas for partnerships (Supporting Information [Qs2, 15] ). Four of the 7 U.S. programs noted that defining their mission, scope, focal issues, and approach constituted a challenge, whereas none of the programs from other nations noted this (Supporting Information [Q2]).
Ultimate Management Objectives
Ecosystem structure and function were more commonly referenced as conservation objectives than were attributes of species or assemblages (Supporting Information [Qs3, 12] ). This is consistent with an ecosystemlevel approach to conservation and a broad-extent focus. Over half of the partnerships identified improving human satisfaction, well-being, or both as an objective. Broadextent objectives originated most commonly from land managers via facilitated meetings and to a lesser extent from legislative or regulatory bodies or funding sources (Supporting Information [Qs4, 6] Fig. 3 ). Of the 11 partnerships, 4 had developed measurable indicators for conservation objectives; indicators included population sizes, severe-wildfire intervals, and hectares under land stewardship. The remaining partnerships were either developing indicators or chose administrative metrics such as number of partners engaged in the partnership. Four of the 7 U.S. programs indicated more than 2 reasons for selecting ultimate objectives, indicating that some combination of regulations, land managers, funding, or scientists influenced objectives, whereas programs from the other countries selected only one or 2 of these influences (Supporting Information [Q4]). Similarly, U.S. programs reported a greater number of challenges in developing objectives and metrics of success and used a greater diversity of processes for defining objectives than the 4 programs in other nations. Narrative responses indicated additional challenges related to agreeing on conservation objectives. These challenges stemmed from the diverse missions across organizations, struggles to identify measurable objectives, and difficulties in reconciling trade-offs among competing objectives (Supporting Information). Some partnerships suggested that the inability to effectively sample or directly measure identified conservation objectives was limiting. Some reported having difficulty identifying social and ecological tipping points to inform decision making, and others had difficulty identifying metrics that would be directly responsive to management actions.
Management Actions and Predicted Consequences
Direct-management activities varied among partnerships and included combinations of restoration, managing disturbance (e.g., prescribed burns), stewardship incentives, and land acquisition. Direct management of animals was uncommon. Outreach and education were identified by the most partnerships as tools for achieving objectives, particularly in the 3 programs with the largest areal extents. Most other partnerships also engaged in at least one direct-management activity to affect ecosystem attributes (Supporting Information [Q8]). Narrative responses (Supporting Information [Qs7, 8] ) indicated that predicting consequences of management actions relative to ultimate management objectives is complicated by the strength of connection between scientists and land managers and by contrasting data-collection, data-storage, and data-analysis protocols among organizations.
Choosing Actions to Accomplish Objectives
Conservation partnerships used multiple criteria for choosing among management actions, relying on quantitative measures where feasible. Consensus, reached through iterative discussion and negotiation, was used most commonly for making ultimate decisions about which management recommendations to implement (Supporting Information [Q10b] ). Ecosystem management and adaptive management were the concepts of conservation science most commonly used to develop management recommendations among the partnerships, whereas the single-large or several-small concept (for reserve design) and alpha, beta, and gamma diversity were least used (Supporting Information [Q12] 
Implementing Actions
Acceptance of recommended management actions by affected partners, coordination with and among managers, funding, and completion of legal or regulatory processes were all identified as precursors for successful implementation of management actions (Supporting Information [Qs9, 11]) . No partnership indicated that managers always implemented recommendations at face value (i.e., without consulting the partnership and regardless of whether the manager agreed with the recommendation), even with adequate funding. Challenges indicated by narrative responses largely concerned a mismatch between policies on paper and implementation on the ground, which in turn likely reflected diverse management schedules among management partners, weak enforcement of some policies, and lack of trust among organizations (Supporting Information [Qs9, 11] ). Respondents also asserted that broad-extent partnerships provided substantial conservation benefits by building social and political momentum and informing management actions and implementation across entire regions (Supporting Information [Qs9, 11] ).
Learning
Most partnerships reported employing adaptive management. They used research and monitoring to link management actions to objectives, decide among management actions, or revise objectives (Supporting Information [Q14]). Although the integration of conservation planning, implementation, and learning raised substantial 2014 challenges, this also represented a key potential advantage of enacting broad-extent conservation (Supporting Information [Q17] ). In particular, social and political will was sometimes lacking for developing and implementing broad-extent conservation. Communication challenges associated with abundant and diverse sets of managers and stakeholders were noted. One innovation involved integrating economic benefits with ecological benefits as an objective, which helped motivate and perpetuate program funding and fostered successful implementation of conservation actions. Incorporating learning through research and adaptive management was identified as essential for broad-extent conservation and was the second greatest investment behind implementing conservation actions (Supporting Information [Q16]).
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Discussion
We identified prominent, diverse conservation successes, ranging from establishment of corridors, to creation of novel shared databases, to integration of conservation planning, implementation, and learning across ecological and jurisdictional boundaries (Supporting Information). Challenges of broad-extent conservation included communication among partners and stakeholders, developing measurable objectives, and implementation of adaptive management (Supporting Information). Although these challenges have been previously identified individually (Koontz & Bodine 2008; Susskind et al. 2012 ), here we discovered them as a collective challenge to broadextent conservation. Knowledge of these challenges may help improve existing broad-extent conservation partnerships, inform emerging ones, and enhance long-term outcomes for such partnerships. Despite the challenges, broad-extent conservation may result in marked changes to the design, implementation, and evaluation of conservation; it holds potential for informing decisions about allocating resources among and within scales and jurisdictions of management ranging from local to ecoregional and beyond. Although mechanisms for cross-scale conservation exist for individual species (e.g., Mattsson et al. 2012) , this has yet to be developed for multiple taxonomic groups or multiple ecosystem services. From our conversations with people involved in coordinating these programs and our own experience, we distilled the 6 major tasks in broad-extent conservation (see Methods) to 3 essential elements: launching and maintaining the partnership, specifying ultimate management objectives, and implementing and learning.
Launching and Maintaining the Partnership
Factors limiting success as reported by respondents to our survey generally reflected the complexity of stakeholders, jurisdictions, and scales involved. Addressing these sources of complexity collectively requires significant funding but is necessary for implementing conservation across large areas. Areal extent was not positively associated with budget size, probably because the largest programs invested more in outreach and education than in more-expensive actions such as land acquisition and restoration. Our results suggest that partnerships were most successful in implementing and learning from conservation actions when full engagement and integration across multifarious entities was achieved. Robinson et al. (2011) found that larger-scale conservation partnerships are typically launched through formal mandate, whereas local-scale efforts rely more on local social networks. If so, such formal agreements may benefit from being crafted in ways that accommodate best practices for maintaining the partnership (e.g., transparency, trust).
Although these partnerships have unique traits and foci, common keys to their success were funding, stakeholder engagement, and forming lasting relationships and trust among partner organizations. Means to achieve lasting funding and communication included integrating multiple collaborators' objectives (e.g., economic benefits, provisioning of ecosystem services) into conservation plans and ensuring regular engagement with partner organizations and stakeholders. The importance of engaging partners and stakeholders is consistent with assessments of over 20 broad-extent conservation programs on 5 continents (Pressey & Bottrill 2009; Worboys et al. 2010) . Approaches that include policy-driven, strategic-decision, and tactical (field-level, stakeholder-driven) forms of conservation action, combined with a capacity to learn and adjust management actions through time, may constitute a more-effective yet infrequently enacted approach (Dietz et al. 2003; Susskind et al. 2012 ).
Specifying Ultimate Management Objectives
These partnerships were often challenged to develop measurable objectives, which may arise from the multiscale, multijurisdictional nature of broad-extent partnerships. Not only is it difficult for management partners to conceptually agree on conservation objectives, but finding and agreeing on metrics representing those concepts requires iterative investigation and dialogue among managers, stakeholders, and scientists (Salafsky et al. 2002; Redford et al. 2003) . Compared with other countries, programs in the United States indicated greater diversity in types of partners influencing objectives. The lack of measurable attributes for management objectives was evident from many of our focal programs and is a shortcoming in prominent broad-extent conservation partnerships, notably in the Chesapeake Bay and the Colorado River (e.g., Wiersema 2008) , and in conservation-monitoring programs generally (e.g., Sutherland et al. 2004 of success help communicate the effectiveness of broadextent conservation programs (Sarkar et al. 2006 ).
Implementing and Learning
Partnerships reported using an ecosystem-management approach (Grumbine 1994; Chapin et al. 2010) , with restoration and outreach as key components. Actual implementation of land-management actions is typically necessary to realize broad-extent conservation (i.e., except when employing purely protectionist actions), and our respondents suggested that this implementation was often limited by jurisdictional complexity and diversity of stakeholders. A transparent approach linking management actions to ultimate conservation objectives across multiple scales and jurisdictions can promote implementation. Many tools have been designed to facilitate decision making under uncertainty in multistakeholder settings (e.g., Mendoza & Martins 2006; Lynam et al. 2007 ), but providing partnerships capacity to operate these tools remains a challenge. Predicting consequences of management actions is further complicated by temporal, spatial, social, and political uncertainties (Robinson et al. 2011) .
Modest investment in learning and adaptive management by these partnerships likely reflects a trade-off between allocating to conservation actions while engaging researchers to develop relevant science at multiple scales. Improving linkages between scientists and practitioners via a focus on broad-extent conservation is a challenge. Thus, direct stakeholder participation in establishment of conservation objectives and articulation of research priorities provides the potential to link science and management at appropriate scales (Lauber et al. 2011 ). Because adaptive-management approaches can be flexible in stakeholder involvement, they may enhance the robustness of social and ecological communities facing an uncertain future (e.g., West et al. 2009 ). However, there are considerable hurdles to overcome, and failing to appreciate the complexities involved in multistakeholder problems may hinder broad-extent conservation (Thomas et al. 2006 ).
Future Research Avenues Regarding Broad-Extent Conservation Partnerships
Based on our conversations with participants in 11 focal programs, we present the following avenues for future research that, if pursued, could help inform and support emerging broad-extent conservation partnerships and assessments of their efficacy.
To launch and maintain broad-extent conservation partnerships, it is critical to determine what qualities of the partnership will ensure that it will complement, integrate, and strengthen, rather than replace, local conservation efforts. It is also important that studies assess how to identify the appropriate number and types of stakeholders (e.g., private landowners, public agencies, NGOs) and at which stage of partnership formation they should become engaged. We urge further research on the importance of partnership context (e.g., areal extent, aquatic vs. terrestrial ecosystems, developed vs. developing nations).
Regarding development of ultimate management objectives, first, future investigations should consider examining how partnerships can identify objectives that reflect a vision of broad-extent conservation and under what conditions the focus should be on concerns about the ecosystem, human dimensions, or a combination. Second, it would be valuable to investigate how scales of objectives can be chosen to fit particular broad-extent conservation issues (e.g., aquatic vs. terrestrial ecosystems, direct-anthropogenic vs. climate-change effects, hazard response vs. proactive planning) or contrasting governance and political contexts. Third, researchers should determine which approaches and criteria can be used to design effective metrics of success for particular kinds of objectives and what the bases for these criteria are. Finally, future research should consider addressing whether setting an objective regarding administration of the partnership generates benefits.
To predict consequences of management strategies and external drivers, first it is important to determine how to identify a level of complexity in models that incorporates sufficient multidimensionality to encompass diverse stakeholder objectives, concerns, and actions and yet avoids loss of engagement of partners as the models address increasing numbers of parameters. Second, future studies should investigate in what decision contexts quantitative models are necessary for overcoming the complexity of working across jurisdictions and watersheds.
To implement broad-extent conservation, it is valuable to determine which adaptive-management processes most effectively result in actionable conservation strategies that account for changing social and political or environmental conditions and improved knowledge of the system. For example, because large-scale partnerships are often enmeshed in higher-level government structures (Robinson et al. 2011) , one must determine how to buffer partnerships against pressures derived from changes in political-power dynamics. Future research might also evaluate how roadblocks to implementation of adaptive strategies vary across continents and social and political conditions. 
Supporting Information
The complete text of the questionnaire (Appendix 1), the number of programs that selected each option for all questions in the questionnaire (Appendix 2), and lists of challenges and successes experienced by focal practitioners (Appendix 3) are available online. The authors are solely responsible for the content and functionality of these materials. Queries (other than for absence of the material) should be directed to the corresponding author. b) Acceptance by interest groups or stakeholders affected by management actions (1, 2, 3, 4, 5) c) Skills and expertise for implementation (1, 2, 3, 4, 5) d) Coordination with and among land managers (1, 2, 3, 4, 5) e) Funding (1, 2, 3, 4, 5) f) Other -please describe Deciding which actions to take toward accomplishing your ultimate objectives 10) What approach(es) do you use and find are most accepted by your partners in developing recommendations for actions among the array of land-management actions available to your partners in working toward the ultimate objectives? Select all that apply, and specify which tools, in 10a.  Stakeholders' ability to lobby lawmakers and influence industry (activities from which federal employees are prohibited) has complemented very nicely the land-management resources of the federal government and the scientific knowledge of research organizations.
 Is linking conservation efforts to economic activities that help provide financial and political support for the conservation
